The immediate conclusion which could be drawn from the examination of the bodies was that the occupants of the aircraft had been subjected to two phases of violence: an upward and forward displacement within the cabin, and an abrupt deceleration on impact with the sea, following free-fall from altitude. The skeletal injuries received in the latter phase appeared to be post-mortem in type. However, the amount of bleeding from visceral injuries made it difficult to decide whether these had occurred during the first or second phases, and, also, their severity was such that their origins were obscure.
The Pathology of Fatal Aircraft Accidents J. K. MASON said that until recent years the limitations upon airframe and engine structure had been such as to confine the human factors in aviation to the sphere of the physiologist. The introduction of the jet engine had increased the hazards of flight to the extent that aviation pathology has emerged as an autonomous subject with the following objectives.
(a) To correlate the post-mortem findings in victims of fatal aircraft accidents with engineering and other evidence, thus helping to elucidate obscure causes of accidents. (b) To bring to light any recurring injuries which may suggest faults in aircraft design. (c) To apply post-mortem appearances to the assessment of new and experimental types of safety equipment. (d) To search for pre-existing disease in aircrews which might be missed on ordinary methods of medical examination and yet have a bearing on aircraft accidents. (e) To clarify some of the confusion which surrounds traumatic pathology in general and aviation pathology in particular. Such uncertain aspects of aviation pathology include the pathology of anoxia, injuries induced by pure accelerative and decelerative forces, the aetiology and prognosis of fat embolism, and, most importantly, the pathology of explosive decompression. January, 1954, and near Naples in April, 1954, 20 bodies were recovered.
The immediate conclusion which could be drawn from the examination of the bodies was that the occupants of the aircraft had been subjected to two phases of violence: an upward and forward displacement within the cabin, and an abrupt deceleration on impact with the sea, following free-fall from altitude. The skeletal injuries received in the latter phase appeared to be post-mortem in type. However, the amount of bleeding from visceral injuries made it difficult to decide whether these had occurred during the first or second phases, and, also, their severity was such that their origins were obscure.
Experiments revealed that the abdominal and thoracic lesions could have resulted from impact with the water, and that the degree of haemorrhage was not incompatible with the theory that the. first phase of the accident had already caused fatal injury. Structural, The iron is injected intravenously either bound to ,f globulin or after addition to 1% sodium citrate in saline. Three methods are used to determine how the body deals with the injected dose.
First, it is possible to measure the rate at which it is cleared from the plasma. Samples of plasma are withdrawn at intervals during the first hour and a half after injection and counted in the sample counter. The plasma is cleared exponentially so that it is possible to calculate the half-clearance time. The results are usually what might be expected, in that patients with marrow hypoplasia or aplasia have prolonged halfclearance times, while in polycythaemia vera, haemolytic anaemia, and iron-deficiencv anaemia the iron was removed from the plasma very rapidly. The method, however, has considerable limitations. First, it only measures clearance from the plasma and does not show whether the iron is stored or whether it is used for erythropoiesis. Secondly, because of variations in circulation and mixing rates, the normal range is very wide and therefore a clear-cut answer is only possible in extreme cases. Thirdly, it involves the patient in at least five venepunctures in just over an hour.
It is possible to get a better idea of how the body is using iron by using a surface counting technique. Following injection of iron its movement in the body can be followed by applying a directional counter and recording changes in counting rates over the heart (a measure of blood activity), the spleen, the sacrum (a measure of marrow activity), and the liver. In the normal patient there is an initial fall in the heart count associated with a rise in the marrow count as iron is taken up by the marrow. This reaches its peak at about 30 hours and then falls as red cells containing active iron are released into the circulation and this is associated with a secondary rise in the heart count. By contrast patients with aplastic anaemia show no measurable uptake of iron by the marrow, the heart count declines slowly, and a steadily increasing activity over the liver site indicates storage of iron in this organ. Four cases of anuria, which were probaby due to penicillin therapy, had been encountered. The anuria lasted from four to eight days in children between the ages of 8 months and 5 years. All recovered after treatment with-Bull's regime, although one has a permanent disability after a further complication of monilial cystitis.
Uncontrolled prophylactic " umbrella" therapy has produced staphylococci resistant to a wide range of antibiotics, and these have caused serious complications in surgical units, such as chest centres. This can be overcome if the surgeons and the laboratory co-operate.
Haematological Aspects of Toxic Reactions WILLIAM M. DAVIDSON (King's College Hospital, London) said that the use of certain drugs was at present surrounded by fear of unpredictable toxic consequences. The fear was partly real and partly exaggerated, owing to emphasis on the disasters without appreciation of their frequency.
The toxic reactions extend from eosinophilia, mild anaemia, or leucopenia, through the more serious acute haemolytic anaemia, thrombocytopenic purpura, and agranulocytic angina, to the dreaded marrow destruction of aplastic anaemia.
The present method of counting the white cells at intervals or of advising the patient to stop the drug if any symptoms arise is so far from the ideal as to be really useless. The problem does not concern the very poisonous drugs which merely cause toxic reactions because of over-dosage, but those where doses recognized as safe may cause reactions in certain individuals.
Evidence has been produced that some of these drugs, such as amidopyrine, sedormid, and phenacetin, act directly upon and destroy the circulating cells or platelets. The method of destruction of the cells is often akin to the ordinary immune reaction in the presence of complement, and it seems that the drug forms a complex with the cell protein which, being both antigenic and foreign to the individual, excites an antibody-antigen reaction. In other cases there may be an inherent defect in the cells in certain individuals which make them unduly sensitive, as has been demonstrated in " primiquine '" haemolysis. Again an abnormal pathway may lead to the formation of abnormal potentially toxic metabolites. Other drugs would seem to act indirectly through the precursor cells in the marrow. Either the marrow is stimulated to produce excessive numbers of leucocytes or depressed up to the point of destruction, with, after an appropriate interval, progressive disappearance of the circulating elements. in such cases there may be some mechanism whereby an abnormally high concentration of the drug or its metabolites is achieved in the marrow, and figures suggesting a 20-fold concentration, as compared with the serum, have been reported. In some cases a type of Arthus phenomenon may develop in and destroy the marrow.
These various mechanisms explain to some extent the differences in the reactions induced by various drugs, and particularly the distressing fact that bone-marrow damage may not become obvious till weeks after the treatment ceased.
Recently work on " primiquine," an antimalarial drug, has turned attention to a new facet of the problem, the possibility of detecting, in vitro, red cells which will be sensitive. Further development along these lines might be helpful.
At the present stage it seems that more careful weighing of the real risk with each drug against the danger of the illness and the benefits expected, possibly the examination of the blood and marrow at critical times during the treatment, and above all the finding of less toxic but equally effective drugs offer the best chance to reduce the present, fortunately very small, but nevertheless disturbing, death rate from therapy. Since hydrocortisone (F) is the natural product of the adrenal, its concentration is likely to reflect adrenal activity most closely. The behaviour of this steroid has been compared with that of tetrahydrocortisone (THE) and of tetrahydrohydrocortisone (THF). These have been estimated by separation on paper chromatograms and the use of blue tetrazolium.
In a series of nine cases of Cushing's syndrome the mean excretion of hydrocortisone was eight times the mean for normals, but THE excretion was only 1.8 times and THF only 2.7 times the normal mean.
Stimulation of three normal subjects with A.C.T.H. increased F excretion 7 times, but THE only twice and THF 2.5 times. In three cases of Cushing's syndrome similarly stimulated, F excretion was increased an average of nine times but THE and THF only 1.1 and 1.3 times respectively. Similarly, if Cushing's syndrome is inhibited by 9 fluorohydrocortisone a much greater reduction of F output than of the metabolites is achieved.
Changes in urinary F excretion reflect more rapidly and more sensitively variations in adrenal activity than do changes in such metabolites as THE or THF, which are comparatively rough indices.
The Significance of the Blood Acid and Alkaline
Phosphatase Values in Cancer of the Prostate STANLEY WRAY (Middlesbrough) said that the significance of the blood acid phosphatase value was assessed in 500 miscellaneous patients, 407 of whom had prostatic disease. It is shown that the formaldehyde-stable fraction is a better indication of the presence of cancer of the prostate than is the more usual investigation of the total value. It is also found that urinary retention may by itself cause a moderate increase in the blood acid phosphatase and that it must be relieved before reliable results can be obtained.
It is also shown that, when the blood alkaline phosphatase is estimated and graphically recorded in cases of cancer of the prostate with bone secondaries on stilboestrol therapy, a definite pattern of response is obtained. This response pattern or alkaline phosphatase " kick " may be used in cases of prostatic cancer to (1) confirm diagnosis, (2) aid in doubtful cases, (3) help to assess the presence of osseous spread, (4) help in the choice of a therapeutic agent, and (5) act as "end-point" when assessing the value of therapy in other forms of cancer which give rise to bone secondaries.
The Effect of the Ingestion of Potassium Salts on the Excretion of Salt-retaining Corticoids in the Human Subject H. ELLIS C. WILSON (Glasgow) reported that it had been shown in the normal subject that the plasma K falls after the ingestion of acid or alkaline K salts. It was suggested that tissue saturation and not plasma level controls the rate of K excretion (Wilson, 1948) . The present investigations show an increase in the amount of salt-retaining corticoid in the urine (rat assay) after taking potassium salts. As the plasma K does not rise any direct effect on the pituitary or adrenal would be excluded. It is suggested that the K coming to the liver from the alimentary canal inhibits the breakdown of the corticoid. The increase in corticoid in the blood causes K excretion and a tendency to fall in plasma K which is made up by release of the ingested K from the liver. The hypothesis is put forward that the liver is one of the main factors controlling the amount of salt corticoid in circulation, adjusting the breakdown according to the amount of K exogenous or endogenous coming to it. The scheme suggested, along with the experimental results, shows that there is a quickly responsive mechanism for keeping the plasma K constant. This effect of K on the output of salt corticoid may be of significance in conditions where there is frequently a loss of K from the muscles associated with an increase in salt corticoid in the urine, such as congestive heart failure and nephrosis (Fox and Slobody, 1951) . It is suggested that the release of K from the tissues may initiate its excretion by the mechanism proposed above. (Kinsell et al., 1951) . it is suggested, in the temporary ion poisoning of the aceto-CA-kinase enzyme system.
